Quality control and monitoring for the isolation process of mesenchymal stem cells and their differentiation into osteoblasts.
We developed a method of quality control and monitoring for the isolation of mesenchymal stem cells (MSCs) from bone marrow and their differentiation into osteoblasts. After dividing the cell culture process into five groups based on cell types such as MSCs and osteoblasts, we used microarray analysis to select genes with expression profiles characteristic of each group and quantitative polymerase chain reaction for confirming the expression profiles of these genes. Comparing multiple gene expression profiles per cell from quantitative polymerase chain reaction permitted us to distinguish (1) different groups of cell culture including MSCs and osteoblasts; (2) MSCs that had differentiated cells other than osteoblasts such as chondroblasts, adipocytes, or skin-derived fibroblasts; and (3) desirable MSCs from undesirable MSCs occurring under different culture conditions. These findings suggest that it is possible to standardize MSCs and osteoblasts on the basis of multiple gene expression profiles and to check the quality of these cells. We believe that our methods can be applied to cells cultured for transplants.